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57 ABSTRACT 
This invention relates to a magnetron for generating a 
microwave, in which an upper end shield and a lower 
end shield for supporting respectively top end and bot 
tom end of a filament, which is a cathode portion, are 
included, the upper end shield being made in a flange 
shape having a flat portion of a diameter bigger than an 
outer diameter of the filament, and a getter for absorb 
ing a generating gas within a vacuum bulb body is 
mounted on top surface of the upper end shield, and the 
getter includes a flat portion mounted to the flat portion 
of the upper endshield and an inclined portion extended 
downwardly from the end edge of the flat portion so 
that the electrons generated from the cathode collides 
and is absorbed. 

5 Claims, 3 Drawing Sheets 
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FIG 2 
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1. 

NCLINED GETTER STRUCTURE FOR A 
MAGNETRON 

FIELD OF THE INVENTION 

The present invention relates to a magnetron, and 
more particularly to a getter structure of magnetron 
which is made to improve an oscillating efficiency by 
improving both forms of a upper end shield for support 
ing a top end of a filament and a getter mounted on the 
top surface of the shield. 

BACKGROUND OF THE INVENTION 

Generally, the magnetron for generation of a high 
frequency energy is a kind of diode vacuum tube, as 
shown in FIG. 1, in which a serial type cathode (herein 
after called as "filament') 4 having a cathode portion 
axially provided at its center and an anode 1 provided 
around its circumference. 
On the other hand, an upper yoke 6a and a lower 

yoke 6b are provided for applying a magnetic flux be 
tween the filament 4 and an anode 1, and a magnetic 
circuit is formed which is provided in turn with magnet 
7 and magnetic pole 8 respectively to the top and bot 
tom surfaces of each yoke 6a,6b, and an antenna 9 for 
discharging the high frequency energy transmitted from 
the anode 1 to exterior (cavity), an antenna seal 10, an 
antenna ceramic 11 and an antenna cap 12 are provided. 
And, heat radiating plate 3 for radiating the heat 

generated by the collision of thermions (thermally 
charged electrons) at the anode vane 1a is provided, and 
a choke coil 13 for blocking that unnecessary high fre 
quency component generated at the operating space 5 
and high voltage capacitor 14 are made so as to be 
protected by a filter box 15. 

Accordingly, the above-described magnetron exe 
cutes cycloidal motion by receiving forces of electric 
field in which thermions emitted from the filament 4 are 
applied between the anode vane 1a and the filament 4 
and the magnetic flux applied to an operating space 5 by 
magnetic pole 8 on the magnetic circuit, and according 
to this the thermion experienced acceleration becomes 
to generate the high frequency energy, therefore the 
anode vane 1a receives this energy. 
A magnetron disclosed in Japanese laid open Utility 

Model publication official gazette No. Sho-52-109439 is 
a form as shown in FIG. 2, which comprises a filament 
4 made of coil shape which emits thermions, a upper 
end shield 16 for supporting a top end of the filament 4, 
a lower endshield 17 for supporting a bottom end of the 
filament 4, a side lead 19 for supporting the lower end 
shield 17 and conducting the filament 4, a center lead 18 
for supporting the upper end shield 16 and conducting 
the filament 4, and a getter 24 fixed by welding on top 
surface of the upper end shield 16. 
Aforementioned filament 4 is made of usually thori 

um-tungsten, the getter 24 is made of zirconium, and the 
end shields 16,17 are made of high melting point metal 
of molybdenum. 
On the other hand, a spacer 20 for preventing a vibra 

tion is provided at the middle of the both leads 18,19, 
and the ends of both leads are supported at an insulating 
ceramic 21 so as to be connected with filament terminals 
22, respectively. 
And, a seal 23 is adhered for making these to a vac 

uum bulb body, and the getter 24 at the top of the upper 
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2 
end shield 16 is for absorbing a generating gas of the 
vacuum bulb body. 

Accordingly, when a power is supplied to the fila 
ment, a voltage is applied through the both end shields 
16,17 to the filament 4, and the filament 4 is heated to 
high temperature and a large quantity of thermions 25 
are emitted from the surface of the filament 4 as shown 
in FIG. 3, which is attracted toward the anode vane a 
having a positive (--) potential as shown by arrows so 
as to generate an oscillation by a mutual operation with 
magnetic field. 
On the other hand, in order to prevent a separation of 

the thermions along an axial direction, a downwardly 
extended bent portion 16b is formed at both ends of flat 
portion 16a of the upper end shield 16. 

However, in such conventional magnetron, the 
thermions emitted from the top end, e.g., a neighboring 
portion of the upper end shield 16 can not be attracted 
to the entire anode portion, and collide to the internal 
surface of the bent portion 16b formed at the upper end 
shield 16 and thereafter reflected and come out, and 
accordingly secondary electrons a,b by the colliding 
energy becomes generated. Therefore, movement of the 
thermions are scattered by a disturbance of the electric 
field pattern, and it is impossible for 100% of the therm 
ions emitted from the filament 4 to flow to the anode 
portion. Accordingly, the thermions contributing or 
causing the oscillation become decreased and an oscilla 
tion efficiency of the magnetron has been reduced. 

Since a material of the upper shield is molybdenum 
which does not have good plasticity or elasticity char 
acteristics, the upper end shield is of a complicated form 
requiring much expense and time in manufacture. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide a getter and an upper end shield form of 
magnetron for preventing an electric disturbance of an 
operating space within the magnetron by secondary 
electrons generated from the upper end shield of the 
magnetron. 
Another object of the present invention is to provide 

a getter and a simple form of upper end shield of the 
magnetron so as to be able to simplify the manufactur 
ing process of the magnetron and decrease and save 
manufacturing cost. 

Here, the invention is structured such that the upper 
end shield is formed with a flange shape having a flat 
portion of bigger diameter than an outer diameter of the 
filament, and the getter is formed so as to have a flat 
portion corresponding to the flat portion of the upper 
end shield and an inclinded portion extended down 
wardly from the end edge of the flat portion so that the 
electrons emitted from the cathode collide in the direc 
tion of the getter and are then absorbed. 
The novel features which are considered as charac 

teristic for the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
to its structure and method, together with additional 
objects and advantages thereof, will be best understood 
from the following description of specific embodiment 
when read in connection with the accompanying draw 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the invention, and to 
show how the same may be carried into effect, refer 
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ence will now be made, by way of example, with re 
spect to the accompanying drawings, in which: 

FIG. 1 is a front half cross sectional view showing a 
structure of general magnetron, 

FIG. 2 is a front view showing a cathode structure of 5 
a conventional magnetron which is partly cut out, 

FIG. 3 is a fragmentary magnified cross sectional 
view of “A” portion of FIG. 2, 
FIG. 4 is a front view showing a getter structure of a 

magnetron of the present invention, and 
FIG. 5 is a fragmentary magnified cross sectional 

view of “B” portion of FIG. 4. 
Throughout the drawings, like reference numerals 

and symbols are used for designating like or equivalent 
parts or portions, for simplicity of illustration and expla 
nation. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 4 and FIG. 5 show a structure of the magnetron 
in accordance with the present invention, and wherein 
as seen in FIG. 4 a upper endshield 26 and a lower end 
shield 17 made of molybdenum material for supporting 
the filament 4 are respectively provided at the top end 
and the bottom end of the filament 4 of thorium-tung 
sten material made of a coil shape which emits the 
thermions. The upper end shield 26 is made in to “T” 
shape, e.g., flange shape and includes a flat portion 26a 
of bigger diameter than the outer diameter of the fila 
ment 4 (see FIG. 5). 
On the other hand, a center lead 18 and a side lead 19 

for applying a power to the filament 4 are respectively 
connected mechanically and electrically to the upper 
and lower end shields 27,17. 
And, a spacer 20 for preventing the vibration is pro 

vided at the middle of the both leads 18,19, and the both 
leads 18,19 are supported by an insulating ceramic 21 
and connected to the filament terminals 22. 
And, a seal 23 for sealing these via a vacuum bulb 

body is provided at the exterior of the spacer 20. A 
getter 27 for absorbing a generating gas within the vac 
uum bulb body is provided, and at this moment, the 
getter 27 includes a flat portion 27a (see FIG. 5) 
mounted on the top surface of the upper end shield 26 
and an inclined portion 27b downwardly extended from 
the end edge of the flat portion 27a so as to form an 
umbrella shape. The getter 27 is made of zirconium 
which is a metal material and simultaneously a material 
that secondary electron emitting coefficient is lower 
than the upper end shield 26, e.g., a work function is 
bigger. 

Explaining the operation and effect of the present 
invention constructed as these, it will be as follows. 
Accompanying drawings FIG. 5 is a fragmentary 

magnified view of “B” portion of FIG. 4, and as like as 
the conventional cathode portion, when a power is 
supplied to the filament terminals 22, the filament 4 is 
heated to a high temperature and a number of thermions 
(thermally charged electrons) 25 are emitted from the 
surface of the filament 4, and which is attracted toward 
the anode vane, e.g., anode portion as shown by arrow 
direction so as to generate an oscillation. 
Thus, when the thermions emitted from the filament 

4 are attracted to the anode portion formed in radial 
shape around the filament, the thermions emitted from a 
neighboring portion of the upper end shield 26 collide 
to the inner surface of the inclined portion 27b formed 
at the getter 27 and is reflected and thereby secondary 

O 

15 

20 

25 

30 

35 

45 

50 

55 

65 

4. 
electrons c,d are produced, however at this time, in the 
present invention, since the getter 27 is made by a zirco 
nium which is a metal material being low in the second 
ary electron emitting coefficient, it is possible to sup 
press in maximum that the secondary electrons are pro 
duced. 
As described above, in accordance with the present 

invention, since it becomes possible to suppress in maxi 
mum that the secondary electrons are produced when 
the thermions are emitted from the filament 4 toward 
the anode portion by a structural change in which the 
upper end shield 26 for supporting the filament 4 is 
made of a flange shape of “T” shape, and the getter 27 
fixed to the top portion of the upper end shield is made 
in an umbrella shape having an inclined portion 27b and 
its material is made of zirconium, an efficiency of the 
magnetron can be improved. 
On the other hand, the shape of the upper end shield 

26 which does not have good plasticity or elasticity 
characteristics is simplified, therefore it can have an 
effect that a manufacturing cost can be reduced by a 
time curtailment of a molding operation. 
While the invention has been illustrated and de 

scribed as embodied in a magnetron for generating a 
microwave, it is not intended to be limited to the details 
shown, because various modifications and structural 
changes may be made without departing in any way 
from the spirit of the present invention. 

It will be understood that each of the elements de 
scribed above, or two or more together, may also find a 
useful application in other types of constructions differ 
ing from the types described above. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can, 
by applying current knowledge, readily adopt it for 
various applications without omitting features that, 
from the standing point of prior art, fairly constitute 
essential characteristics of the generic or specific as 
pects of this invention. 
What is claimed is: 
1. Magnetron for generating a microwave compris 

Ing: 
a) a cathode portion structured by a serial type fila 
ment for generating electrons; 

b) an anode portion spaced from and surrounding said 
cathode portion, wherein an electric field is applied 
between said cathode and anode portions for accel 
erating said electrons therebetween; 

c) a magnetic circuit portion for generating a mag 
netic field having an orientation which is perpen 
dicular to an orientation of the electric field; 

d) upper and lower end shields for supporting said 
cathode portion, wherein said upper end shield is in 
the shape of a flange having a flat portion; and 

e) a getter disposed on said upper end shield having a 
getter flat portion with first and second end edges 
corresponding to peripheral edges of the flat por 
tion of said upper end shield and inclined portions 
extending angularly and in a downward direction 
from the first and second end edges of the getter 
flat portion, 

wherein the inclined portions of said getter extend 
beyond the peripheral edges of the flat portion of 
said upper end shield. 

2. Magnetron for generating microwave as defined in 
claim 1, 
wherein said getter comprises a first material having 

a first electron emitting coefficient, 
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wherein said upper end shield comprises a second 
material having a second electron emitting coeffici 
ent, and 

wherein the first electron emitting coefficient is sub 
stantially smaller than the second electron emitting 
coefficient. 

3. Magnetron for generating microwave as defined in 
claim 1, wherein said getter comprises zirconium. 

4. A getter-end shield combination supporting a cath 
ode, said getter-end shield combination comprising: 
an upper end shield having a "T" shape cross-sec 

tional area and having an upper flat portion with 
first and second shield edges; and 

a getter disposed on the upper flat portion of said 
upper end shield, said getter having a getter flat 
portion with first and second end edges respec 
tively corresponding to the first and second shield 
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6 
edges of the upper flat portion of said upper end 
shield, and said getter having inclined portions 
extending diagonally downward from the first and 
second end edges of the getter flat portion defining 
an acute angle with respect to the upper flat por 
tion of said upper end shield. 

5. A getter-end shield combination as defined in claim 
4, 

wherein said getter comprises a first material having 
a first electron emitting coefficient, 

wherein said upper end shield comprises a second 
material having a second electron emitting coeffici 
ent, and 

wherein the first electron emitting coefficient is sub 
stantially smaller than the second electron emitting 
coefficient. 
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